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IN JUVENILE AND FETAL MARMOSET AND RAT.
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DEHP is most widely used as a plasticizer of polyvinyl chloride in the manufacture of a wide variety of consumer
products. The general population is exposed to DEHP in food, water, and air, and the largest source of exposure
in dietary (Kavlock et al., 2002). DEHP induces testicular lesion in juvenile rats, however, clear spices difference
was seen in that effect. In the long-term and high-dose toxicity study (15-month treatment, at 100 to 2500
mg/kg/day) in juvenile marmoset, no obvious testicular toxicity was observed (Kurata et al., SOT 2003). Clear
spices difference is also seen in its metabolism, and the metabolites such as mono-ester (MEHP) and oxidized
MEHP were suspected to be a cause of testicular lesions. Then, We compared the metabolic profiles of DEHP in
marmoset with that in rats under the same condition.

STUDY-I: Radioactivity in the plasma, urine, feces, and tissues were compared together with metabolite contents
when “C-DEHP was singly dosed to juveniles by gavage.

STUDY-II: Tissue distribution in fetuses was compared when *C-DEHP was singly dosed to dams on gestation
day of 130 for marmosets and day of 20 for rats.



MATERIALS & METHODS

Test Substance

*. 14C labeling

Study —I (study in juvenile animals)

Test animals

- Marmoset: Common marmoset
(3 months of age)
- Rat: Crj:CD(SD)IGS

(4 weeks of age)

Dose level (single dose by oral gavage)
100 mg/kg (10 MBq/kg)

Examinations
- Plasma radioactivity:

2, 4, and 8 hours after dosing
- Urine & feces radioactivity: 0to 24 hours after dosing

- Tissue radioactivity: 8 and 24 hours after dosing
- ARG: 24 hours after dosing

- Profile of metabolites: Plasma, urine, and feces

Study -l (study in pregnant animals)

Test animals
- Marmoset dam & fetus: Common marmoset

(130 days of gestation)

- Rat dam & fetus: Crj:CD(SD)IGS

(20 days of gestation)

Dose level (single dose by oral gavage to dams)
100 mg/kg (50 MBqg/kg)

Examinations
- Tissue radioactivity in fetus: 24 hours after dosing

- ARG of fetus: 24 hours after dosing



P-1. Plasma Radioactivity and Contents of DEHP Metabolites (Study-l in Juvenile Animals)
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Rat (Mean + S.D., n=3)
Metabolite - ug equivale[ith?f DEHP/mL -
Radioactivity 52.51+6.62 34.85+6.54 16.97 £3.76
Unknown PA 9.44 +2.48 8.24 £1.57 3.90 +0.60
COOH-MEHP 3.73+0.49 2.58 +0.55 1.03 £0.16
OH-MEHP 2.98 +0.43 2.52 +0.57 1.02 £0.32
OXO-MEHP 2.91+0.49 2.50 £0.39 1.90 +£0.68
OH-MEHP 6.72+0.43 6.63 +0.68 5.67 +0.68
MEHP-Gluc. 8.50 +2.28 3.59 +1.45 0.84 £0.39
MEHP 17.49 +2.81 8.79 £2.43 261 +1.35
DEHP 0.74 +0.57 N.D. N.D.
N.D.: not detected
Marmoset (Mean + S.D., n=3)
Metabolite - ug equivale[ith?f DEHP/mL -
Radioactivity 3.32+5.37 0.87 +1.26 0.16 £0.19
Unknown PA 4.34% NA. N.A.
MEHP-Gluc. 1.47* NA. NA.
MEHP 3.71* NA. NA.
DEHP N.D. NA. NA.

* n=1, N.D.: not detected, N.A.: not analyzed

by Radio HPLC & LC/MS/MS analysis



P-2 . Urinary Radioactivity and Contents of DEHP Metabolites (Study-l in Juvenile Animals)
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Marmoset ! Rat !
Time [8.18% of dose in urine] [58.04% of dose in urine]
(hr) Metabolite % of dose Metabolite % of dose
(M-UM-01) ND. (R-UM-01) 1.04
(M-UM-02) ND. (R-UM-02) 1.03
(M-UM-03) ND. (R-UM-03) 1.48
(M-UM-04) ND. (R-UM-04) 1.61
(M-UM-05) ND. (R-UM-05) 1.18
(M-UM-06) 0.25 (R-UM-06) 2.03
(M-UM-07) 2.04 (R-UM-07) 3.51
(M-UM-08) N.D. (R-UM-08) 2.86
(M-UM-09) 1.01 (R-UM-09) 3.35
(M-UM-10) 0.49 (R-UM-10) 1.52
(M-UM-11) N.D. (R-UM-11) 1.17
(M-UM-12) N.D. (R-UM-12) 1.24
(M-UM-13) ND.
0-24 COOH-MEHP COOH-MEHP
(M-UM-14) ND. (R-UM-13) HOEE
OH-MEHP OH-MEHP
(M-UM-15) = (R-UM-14) HOEE
OXO-MEHP OXO-MEHP
(M-UM-16) ND. (R-UM-15) 1zl
OH-MEHP OH-MEHP
(M-UM-17) ND. (R-UM-16) Uey
OH-MEHP OH-MEHP
(M-UM-18) ND. (R-UM-17) o
OXO-MEHP OXO-MEHP
(M-UM-19) ND. (R-UM-18) LT
(M-UM-20) ND. (R-UM-19) 0.61
MEHP-Gluc.
(M-UM-21) LA
MEHP
(M-UM-22) —
*1: n=3

N.D.: not detected

by Radio HPLC & LC/MS/MS analysis



P-3. B -Glucuronidase Treatment of Marmoset Urine (Study-l in Juvenile Animals)

Marmoset (intact, 0- to 24-hr)

Ti [19.45% of dose in urine]*
R (ILT; ;3 Metabolite % of dose
o0, 000t MEHP Intact Enzymatic treatment
_ (M-UM-01) 0.14 0.13
Conjugate (M-UM-02) 0.25 0.34
- o (M-UM-03) 1.78 0.75
) MEHP-Gluc (M-UM-04) 1.60 1.75
. (M-UM-05) N.D. N.D.
(M-UM-06) 0.64 0.47
0] (M-UM-07) 4.03 0.57
(M-UM-08) 1.50 0.77
L (M-UM-09) 2.54 0.13
© S s i (M-UM-10) 0.88 0.20
0 henmnnngath sl i (M-UM-11) 0.89 0.34
0 10 40 50 60 0 (M-UM-12) 0.98 0.43
e (M-UM-13) N.D. N.D.
Marmoset (3 -Glucuronitlase, O- to 24-hr) 0-24  COOH-MEHP NE 057
(M-UM-14)
=_L-CHE 150TR
— Jm3l-h BE OH-MEHP
3000 - 021307, dzt (M-UM-15) = nEn
OXO-MEHP
(M-UM-16) N.D. 1.04
5-0x0-MEHP OH-MEHP 0.32 2.01
o] (M-UM-17) : :
OH-MEHP
: 5-OH-MEHP (M-UM-18) N.D. 0.72
6- or 8-COOH-ME OXO-MEHP
T (M-UM-19) N.D. 0.74
16004 (M-UM-20) 0.41 1.24
)
: MEHP-Gluc.
1 . K\q\ ] o) 2.67 0.54
e i - 1 N MEHP
Dt il n-/‘\"\J\vlm/V M’%g@ I ( i ‘JMM Ml (M-UM-22) 0.30 178
R T I " o=t
mir N.D.: not detected

by Radio HPLC & LC/MS/MS analysis



P-4. Fecal Radioactivity and Contents of DEHP Metabolites (Study-l in Juvenile Animals)
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Marmoset Rat’
Time [49.67% of dose in feces] [28.54% of dose in feces]
(hr) Metabolite % of dose Metabolite % of dose
(M-FM-01) N.D. (R-FM-01) 0.28
(R-FM-02) 0.22
(R-FM-03) 242
(R-FM-04) 3.23
COOH-MEHP
(R-FM-05) 125
OH-MEHP
(R-FM-06) A
OXO-MEHP
(R-FM-07) e
OH-MEHP
(R-FM-08) oz
OH-MEHP
0-24 (R-FM-09) 2zl
OXO-MEHP
(R-FM-10) 0w
(R-FM-11) 0.11
MEHP-Gluc.
(R-FM-12) 052
(R-FM-13) 0.47
MEHP MEHP
(M-FM-02) 2ot (R-FM-14) e
DEHP DEHP
(MEMO3) 46.89 (REM15) 12.96
(R-FM-16) 0.23
(R-FM-17) 0.09
* n=3

N.D.: not detected

by Radio HPLC & LC/MS/MS analysis



P-5. Summary of DEHP Metabolism (Study-l in Juvenile Animals)

Urine & Feces Excretion of Radioactivity in Juvenile Animals
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P-6. ARG and Tissue Distribution of Radioactivity (Study-l in Juvenile Animals)
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RESULTS & CONCLUSION

Study —I (in Juvenile Animals)

- Three types of metabolites such as (1) MEHP, (2) conjugates of MEHP and MEHP-metabolites, or (3) unconjugated
MEHP-metabolites such as 5-OXO, 5-OH, and 6 or 8-COOH MEHP were detected in rat plasma. However, unconjugated
MEHP-metabolites were not detected in marmosets. (P-1, P-5)

- As for rats, large amount of unconjugated MEHP-metabolites (about 35% of dose), which were the same kinds of
plasma, were detected in the urine. However, as for marmosets, the majority was conjugated MEHP and its
metabolites. (P-2, P-5)

- About 60 % of the dose was excreted into the urine in rats. As for marmoset, although the bioavailability was
presumed to be about 20 to 30%, the majority of the dose was excreted into the feces. (P-3, P-4, P-5)

- Specific accumulation in the testes was noted neither in rats nor in marmosets. However, the radioactivity in
marmoset liver, kidney, or testes was much lower than those of rats. (P-6)

Study —II (Study-Il in Pregnant animals)

- Specific accumulation in the testis was noted in neither rats nor in marmosets, although high radioactivity was

observed in the digestive tract, liver, and kidney. The radioactivity in rat testis was about 20-times higher than that in
marmosets. (P-7)

Clear species differences in plasma and tissue radioactivity concentrations, and in the content of
metabolites were demonstrated, and that might be the causes of species difference in testicular lesions.





